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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method and device for 
detecting the polishing end point of 
a semiconductor wafer by which the 
polishing end can be accurately 
detected by regarding the removal of 
a barrier film on an insulating film 
as the polishing end point. 

SOLUTION: Detection light of a 
specified wavelength generated by a 
light source 1 1 1 is applied to an 
arbitrary position of a semiconductor 
wafer 1 by a specified system, and 
the distribution of progress of 
polishing on the surface of the wafer 
1 is measured by using at least one 
measuring system which gathers a 
light beam of reflected light 
regularly reflected in the position of 
irradiation to a photoreceptor 1 1 4. 
The polishing end point is properly 
changed according to the polishing 
distribution on the surface of the 
semiconductor wafer 1 for obtaining 
an optimum polishing result. For 
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an optimum polishing result. For 
example, a polishing end point in an 
arbitrary position on the wafer 
polishing surface is detected (by an 
end point device 151) for finishing 
polishing, or the polishing is 
finished in a polishing end point 
where the polishing is the latest. 
Also, the device transfers 
information on the wafer polishing 
distribution to a CMP device 900 
with the intention of reducing 
nonuniformity of polishing. 
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[ 0 0 34 3 Bfg*n»jso.H:««* # >Sr35ftti - ^ x / M 
*5ffiirajg|S4 1 lT^«HWSft:2:^*Ltt, ffifgsoit 

X- . wmwmztm&mmtMft t a site: ± i. 

Ji¥«J-r-?4 1 2 Wt-?4 1 2<7)ffi 

4 1 2(iy-f Xfi!c^-*''^^^s , )M(;^fe)r-^4 1 2 *• 

ftMzy-mt-t&tmtf&z. zzx\ mntami 1 

f«#7 r -^4 1 4t LTtfJ^J-tS. 
[003 5] 05 (b) ^^-^4 

-fio&'h-m&zm^xhx^L. mt»f-^mf 
^w^asras^fflsrtxtv^. is (a) (cfet-ts^ 

X)7-?co$titk. 15 (b) 
itWyyimtSmZ- StS-ti-TftO, El 5 (a) .121 

5 (b)ffiW7 7iS:JtRtSt. tI*^'-y<7)?Jft 

T^-ScO**^*^, :^lf-?4 1 4S-t>t(CLT 

^«KfSfi-t4 1 5 LTW®^ T L/c^ b SrWS^SE 
t:jiaLW©5:^T-t2). 

[ 0 0 3 6 ] arte, ®&St4 1 6 J: 1 0f&*?jS<OW5t 
cOTfrd'JXA (UT^l^yXAattS) ton 

S. S-f. H5 (a) KTjrT^-r-^ 1 260S:-(t(50 

imx-b&y-mT-? 4 1 2»±#^ait^suf 

ittjiaj-f&^w;. m-r-?4 l 4* { iE<o<i*^*> 
SrW^-fS (Xtt7S 101). f^'L. 51^=5:/ 
>f Xtz j: I, RISWJ) !> v ^ti— B^e^tcM^ t - ? # 0 jgft 

^^^fic a r -^* { o &®iz%-> tzozmtm 

IK^tztb . S r-^ #m <b 0 5: US I fcfr if 

-) &^T-{i^r < . ^ 0 &®<?Mmm>Xi5 

^laffl^O^^^A^flfBri-S (Xf'/rslO 
2) . Jgl". BBffiS-WSlalSStji^t-ClSi^*^*^*'] 
^(^f77-S103) L. SfJt[iI»5rj8iit*^t:W 



(8) #S82 002-9 0 30 < P2 002-9030$ 



[00 37] iX(-^2Xf y7<7)i&mzi5\.->-Ztt. 
^-^ i#f*co¥^r-^A^-fl. C b . 

TS2 04 T'*8§> -r-^ ^-f-x ••/ 7 L . iSA-CJSilif. 
ZrrMZtr-tt&Xb LTSH#LT*><. tofv 
TS2 0 5T" r $$T-?<ffl#T-:?***i , /fS£fg 

# -r- ^cOft^cfiCBlf^f^* t£<Ik <0*'hJt«£fif 
■3. •etT. Xf77'S2 0 6t. Xf'/rS20 5t 

&i^i*_-i§£\ ffij§***k t (xf-//s 

207 ) . 

coo 38] zzx\ mzT-fmjzizmfefemtmt 

<?)±# #4% $ i ^-^tfi . m # -r - ? *03E-ffc<i 0 i£f$T" 
®+J 0 iSf^fSJfigt -f £ w k A*T'£ 4 . iStcWr- 7 

* r- ttzmmzm^t Z b 
x\ mmz'£<tt.zftmLtmmb-t&zbffT'$. 

1 1 2<7)7ti®l 1 1^7t^A'^-fb^-J:0^WCi« 
& 0 IrI <7)f l^(Ii£r ffl^ & t A<#{ 
[00 39] ( 15 2 Wj&MtfBJB ) 0 7 li^l&iflKfc (t4 

1 IZ^-ttimmt: . ; CT'fiffilLtJiS 1 0>Mm%b&? 

a a |3]-@t t g?jt s ti& m 2 <rym%%wma $ tix 

[0040] IS 2 oaHJS&li, 1 ^ffl^T'J, & ft£ 
7tl 1 2kjfcH#H&0. R-?I*>oR-BS9tfi»AK 

A>^*t$iiA:#!3Kt 1 2 2 *>'^ 1 JitiEKSt 

2 3O7EW±tci>0KSt^l 2 3 £g3tLT* 
<50S*t7tl^ SIS-f 12 4k. RSfcfc 1 2 3 

tfSft*? 1 2 4 <75S7t®Km^ L . 12 4C 

*KtS*LaHJt»*RW*»«^l 2 6k LTSfiAi-* 

2 6 imtirnxms 1 5 2 tA* . 



[004 1 1 *1 <nm%£tm2c7)ffljm l ?)fc&*'£i 

ISfc Jfett £ 7 n * $ "C H t SB Wft fltCSBW I T t flt 
^l«OSI^i:S2<50S!l^t"SPSt(iS 

[0042] fc.SfcftSSB 15211 us t^-r J: 0 c; 
¥%t ; -^4 12kW-?4 2 2co^n^nt:T;l, 
^ 'J XjU a £ J •&0?6fc.6ftaj£m\ Pl^icTttjT- 
^4 1 2k¥^lr-^4 2 2coMSrffJ±JL-C, S^r- 
^402kL-CieiStfcb!^t-l.ll*Stajg|54 0 1 t. H 

^•x-^ 4 0 2 5: a^i t , wit&ny-immz L 

TH^ftff^x-^4 0 4 k LTie«L£ti^^-&.ll^ffll= 
Sti!gB4 0 3fc. ^<7)(l|!^T ; -^4 0 40B*IS13E-{b6>4. 

ws»*i:«t«Lt:iK.««ajfi^4 o 5 1 tr ai^j-t* 

i«ag»4 0 6T'«fi!t?il2). i P-«)T ; -?&i®i'SiligIi4 
1 3H^ai±JS54 0 1 tC&?i|LT kT. )SS 

*4 1 6. 4 26fci8SSS406<±. 3£?iJi8f£kL<<i 

■?Ck3i 4 r^l>. 

[0043 ] 07(c^f 3g2«OSSS6fl?!BCi3^TBfie*r 
* k 4' !> x 1 tc^^ig 1 cr>mmB k PI«T'*> 

0. wmiztthTfrmgmzmmz&iBcoz^ioiz 

3fo£ 1 2 2{±. -)iAl ±<7)B3^(4SA-C-m 1 fiOill^ 
izamm^itl 1 2kIn]-fST'S3St$n. .^W(4SA 
t-IESSt$/l/;S*f^ 1 2 307t^*>'S3fc*^ 124« 

^^3tt"-A^P^flW^k'<7)-7X^T'ao ^ bX' 
S3t*^l 24«0®3t®J:0/NSi-^£fIk-t5. 3KiS 

[0044] fti&l 2 lc0^izmLXUm2l,Z7^-t± 

SSI 1 l«OR»f*k@^AI=<S : S:l>^^S«-tl>. 
&«®?2 0 1 3&*«<^*^. sr 1 nmwte* 3 (C 
««*<6 0 0 n ml^JLLcOnr^fc k 9 0 % 

trt&iL&tf. 550nm*mtlb6 6%&miz-%&Zb 
Wt(f. ^l(OS!l^*cOiSft$-6 5 0nmkL. 
S2«lSI^MSr 5 0 0 nmk-t^mcSjR^I.. 
^91812 0 1 AHfcWtf *«r>»£iH«fc***fc£i*. 

[004 5 ] iifii. 2 o^=5r S&g<Z>3fc®£ffl^ 



( 9 ) #fPJ2 002-9030 ( P 2 0 0 2 - 9 0 3 OS 



[oo4 6] mm : &fl?<r> i 7 s.^\%m\±. %m^9-> 
^«®i2o i zmmmtir. *>x^±miz£&m2o 

3ttHIEtii?^„ &te&<n±Bm2 0 1 •C-<Z> j P^t-* 
arSIICiO-StS-tirS^fcT-. 2 0 1 TOKW 
¥Si*iLt^' l JTI20 2t *fe**K 2 0 3 T'^KW 

■*<9j£ i ^ ^ -eix -rnoTftjr - 9 &± z < h z t 

[0047] ftftWUi. &JBJB2 0 1 T-WF^r-? 
4 1 2 i^(i-Tl^T-^4 2 2cO£%t>fr£mmt L 
T. ftWlc&Sfg^SiltT #851812 0 lt<0Wf- 

&t^s6, 2 0 1 TWi^'-^Srilte 



"Cm 1 nm^&lztsrtZ&Smt'n 1 ?-*)?--? 4 1 2 r 
?*. PJfSWr^W-r-^4 1 2kTOf-^4 22rK 

[0 048] S*Rlt5t4?rii^S.lgS. [§]»# 

kss i ^n^Sfc J: urn 2 wd^^ — ? & ^ ^ - ? 
m^f-ms-iULx . ztLZ'ttmin&m&iim. w.2 

Jh. %2cr>miz% i frCnt>ix2,U— f a^-^fl^il 

ssu m^iPSKoiaaai^fii. m2<nmiztiiiimt 
ifc j: vis 1 wmmih -ft n > m 2 co&m&ii m z n & 



8 1 ^D^'vofciffite^ 



(2 



) 

[0049] H9{;*i-3'O<0^77li. SS2«7)|?$6B 

jiff. -r&i>*y%.m%&m^<7)tffl&fc&m-r77 7T 

h 0 . 09 (a) <i, ffilg+lZfcl-r&^r-^M 1 2 
h^%7 ; -^4 2 2«0l$ra£{fcC0-flJ&ii-f ^77T£ 
0. 09 (b) ti. 4*B!2 0 1S:WeL-C<r^«'t'^ 
¥%r-^4 12i¥%f-^4 2 2S:-Srt-.S«t -5tc 

-^4 22iztiif&s%a3&k<?)-m&m-t777vh 

0, H9 (c) (i. BFS+tfeJtSMiEf^^-f-^ 
4 1 2 4 2 2C-fc{fS.H<?)fg#T : ' 

[00 50] ;^Tl»mil?iS^St|Bl«tC. 

5E^klg2<?)«i^-?-fi-e'iitffii;$n^r/i.^'; xa 

5rvS»SB4 1 6.4 2 6T'3?*rt5*:*6. SB 1 COUSIN 
SSt|3|«. mi^S9H*t'*tLT. :s FJ%ffiJtffiSP4 1 1 
<i. 7x/n 1 SJE<7)RSt3t«^^Lr ;! F^T-^4 1 



2tLTS:aiLI£1t-f&. nmzft2cr) : 8m.MzW_X 
t. ¥fe;ffiaa3SB4 2 1 lCT^r-^4 2 2 53S!±iL 

g?4 1 31CJ; , 9¥^t-5'4 1 2SrA^LT^W(«l= 
$r*tliL. ffl&r-^4 14tLTJtS^-fS. SB2<98! 
^tPI^Ci«§WiijaK4 2 3(Ci DW-f422 

[005 1 ] ;5 14t«l 
f-^ 4 2 4 -£iv?*Uc8djrgS4 1 6. 426 X'T;P^ 

^OStJlJirffi^v>. H9 ( a ) iH9 ( b ) 
7i0. iSfe^jtfffwffoTJ.MT^'J^-rs < 1 ) ~ 
(3) fiftWMK'Siittfhfi^. 

( 1 ) mmmiM±ikntf)±*i%wtvmLi-h. 

(2) RStJtft^'ffiTLftK. ^Wt^^+ST-iiT 

1 2«ft$if%f-?4 2 2<73^-fb**« 



(10) #B320 02-9 0 3 0 ( P2 0 0 2-9 0 30$ 



- ^'BB^Ti-K. 
( 3 ) Si VWfcMziiH&^'r-? 

4 1 2 ilg2^i9J5tS{Cfe!t|,¥%r-^4 2 2^7tft 

[00 5 2] ( 1 ) iciit-tZWmm$<nifflV}±£ 

t^T£>9. ^T££$«rfflgjttffkfig : 5r*>3efl: 

( 2 ) (C*S(tl.Rltit*0(£T{±s SfgitffCfc 9'<'J 

^ x ^ iB± t- v n" u r gg 2 o 2 fim< tc o . v rm 2 0 
2cOT«A l 'S*-r-Sct(c:J: ^\'jri20 2<7)t5WS 

<£->T^£,ckA^£t5>,> 
[00 5 3] ^ 'TBI 9 ( b ) X'ii&ZCD&Z&Z.rx?) 

mmmco^T- 9 12 . ^cmfw> 0 m>&wm ^x 

&nz&iz£ 0 . &ssii?2 0 1 t-cok 

mmzmmt ixtfuEix^&r^. msmnicm^ 
m r§s 2 0 2^^* > >ss'i^>^< tc 0 , r^2 0 

2 ®£f*cOT««ii(;:fc<- vt £ k KSt^tfg 

(3) CowCii, *ft-efi<fliftilC:fclt6R»*{i^ 
>J 7 SI 2 0 2 <7>6*>l,fi]^*S'>^< tc 0T»1t3fit«c# 

■t ztitixcomK&nmtmzzfcixfcfk 
cog%z2^Mm&n¥t$T ! -?i,imtfffl^wmx- 

[0054] ±WM.2 0 1 Sr^L^«ST<i09 b*> 
(,¥^7—7 4 1 2 co1ftf¥&)-T- 9 4 22Z. 9K9t# 

K2 0 2X'<o^ti^ncom.mzinfi,Km^A^zx 
*)m*&fz#>x'$)&. c o&T&im . a 9 ta^m^ 

A';r)K2 0 2fi»<&->T:ft£iSiilU6* , >. T» 
<7>&*#J;D i^kS. tSlco^-f-? 

4 1 2tm2C0¥-V?)T-?4 2 2<WSlX'&ft&tf~>X\\ 

S 1 £03?SgBHSTl»HJ L7t J: 3 iz>\ 'J T&Rfcif&OTJI 

1 nW&k b IS 2 nmfc&izti ii h W-Ho?- ? con 
W-febK&tztbX'hh. Sot, We^Sr^iU-fS 
fcsbCfi. W®***(-f6](fr^l <T)^t-94 1 2 k 
IB 2 O^t-* 4 2 2k OCT$<0£#£#oT V > 
& . BfartJ^tt^-SKii^SrOMS-WiMf J: v». 
[ 0 0 5 5 ] 08 £ffltvtfc203g*ft»ffiH;:*iJt*>#*j£ 
W&$LW.l 5 2{C-5V^iKHR-f4. 3SlOHM0S!Rfc|3I 
351<0iM^*tCi5(tl)¥^7 r -^4 1 2fclt/S& 



9 4 1 2(;a*Jtft«ET*^mi^<«I^S^»iE 

t-i«Ef&^m20¥^-?£#ftlT^ Sl^f 
-?>352 Wfe)T-^c7)ll**i6TII*rr-^4 0 2 

[0056] m#T-? 4 0 2fi . £fflm£#T&X-cr> 

a 7 % jiff a 5 . amtt&. ; * x^iSAt- i »; / 
-< x^*t«i, Kthmzmft?- ? 402^/4 xmfr 
z+wzy-mwL-th-mtfhh. rzx\ g^m^nm 

SS4 0 3(c J: rjgft?-? 4 0 2 <r> 0 i?mf£cr>mZ'£ 
&X'i^&m&zB^fzmico?-?co!?iWW£$:% 

x-? 4 0 4 0^ra^ltliE)9 ( c ) 

[0057] 3f^*(i?HSSB4 0 6 C J: 0 . 

t- < tc ->tzmm-mztc ->fz$. znm-t 

£A>o» S^fi^T-'-^^'OifilS^^^^^.Sr^iait- 

b LT. £<0fS#r-^4 0 4cOtfeW<i* 5 ilgEt'Cp^ 
StgOiLk*? .^^Blffl Wl*I^(iT*> -> ^SS- . * 

5 m^tm^m^xt iz% -> tz^zmm^i uzb 

[00 58 3 mzm \ os-fflv>t?iiaS4o eizxhr 

r. Mcomz7-i ; 4 0 4fim#M%mmi;Aftizti;&m 
smszpiis^zK-otz^izmtfm itz t ¥«g 

•tl.^$rMkL-Cira-rS. >«KSI!4 0 6(i. 

m*-&±t<<tc&z\bz$iih-t&tz#>i,z. mcomco 
mtf&tfmiwix^&fr^frzi-x. ■■/?-$■& (xf-yr 

SI 04) . ZZX-mmLX^hZbim&Lri^. 5S 

mfc; x^biz x zmwizzmctztbiz . n^ias 

■y7'S 10 5). 

[0059] <XlZT)Ud>J Xi,b^2^f y 
&mWrt& (xf-/7-S2 0 6) . -^TH^jiS^^- 

* 4 o 4 # o mmx-h &&&M%.mmz.A'> tz&z i *> 
;-Tt,. sewwr/'f^irfciiiwii 

Si'JWL (^f7/S2 06), a»EH?^JSHI 
ffltCA-»!t^T8f«»ASiaiki-S (Xf'yrs 2 0 
7) . i^T. jfeiBaeM^O^ftSrKJRL^SHtS— 



(11) #S32 0 0 2-90 30 ( P 2 0 0 2-0 0 30$ 



too6o] (is 3 ontmm > m 3 commmxu . 

Ifflr'fflL. 11 1 1 (I^-me.ffcftgai 5 3<r>f*)3S 

xn ■■/ cm^m^ ^m.^Mtnwimz^ ^xmw-t 

[006 1 ] <®#-f-?4 1 4<±, 7ila-<JXA3L$:m 

4 1 7CcMWCA7j£ft. «jrSi4 1 TriiKS^S* 4 ' 
L 7; Cfc. Ota^-^M 1 4#0i!r 
mc ; 5r^^Ct*^ttJL-ril*^ttlfS^4 1 5$r!U^-r 
•5, w^a6T/P3''JXAa£||fr'*-5;'1t£:gS4 1 6k 
TiU 3' 'J XA c 5: 9lfif-f 2.SIJtSE4 1 7 li&^Cfbfl^ 
BET* 0. i^JISftk L<(ifc't,<b^-^*^iSSg*-fi : 
*>^V^ t SrffiSCS^T-f 5*\ ffiJKt^T/U J 'J XA 

[ 0 0 6 2 ] d 1 2 ( a ) (±. gflg+CJoit^^x- 
?A 1 2<7)^P^fb^^]5r^?"5 7T*> l 9. [21 2 

( b ) immdpi-titi&m 4coB#iagg-(bw 

-W ?7T"ftl.. 1 ^HSfci^T^ L £ T/l- 
3 'J X A a T *>Sf5 2 ^USSfBST^ Lfo 7"/W rf 'J XAb 

tib•v>Tt^fa*?*^^ii$•^f^ ; 5:^-^lt'^)S. ass? 

2 0 2 TBOK3t*W^t*'''<'JTK/? J ?>T 

[006 3] 01 2^i:^^7 7*^i9fei0iifft(f 1 
T^T-^* s ^S!^tWT(t?ii#tl) ( 1 ) - ( 4 ) 

( 1 ) mmwmi,ziim&)±£%m^wft!iL-fz>. 

(2) £*tifc*A<<£TLTU<. ZVtlf. $«W 

( 3 ) Rttft*.lt±fr1tr®>*£SZiWZ>l->Z< LX^ 

<, 

(4) RJW3fc*#£5&t£. 

[0064] ( 1 ) Cfc(tSWJSM9^it«e^#^ 

tefi. ^lAU^fi; -yyt 2* < SH^tri-c-^iat4l: 

itX'hh. ( 2 ) fc»tSSItjtt«TJi. BfeSttfTCJ: 
O^'JTKZO 2*>f<^5WC#55Ett. &JKJBI2 
0 1 <7i%MmX v )^<JTfSi2 0 2^T«<50SSt^- > ? :,z F^ 
coSS^fc-t-tl^'y 7882 0 2 ^KftW^jWSK . iffl® 
iSfffcff ^ ^ x ; > E±f> < U T i»« »J^-^-=Sr < 

(2. TflWiI^Ktt*^T#^«t-&tfA'j TK 2 0 
2^Slt*i:^R»2 0 1<7)SW$5rlt«LT. &RB£ 
2 0 l<?x£A<?ofc*&^A>£-C*-S. 
[0065] ( 3 ) iCfcltSK8t3ta^-ffc£A s 'hS < 



& < & 0 . T®<7)^K 2 0 3 tf> h < £ -> 
X * tztz#>X\ A''jrK2 0 2CJ: Staff < 2 l> 
tShX'hh. (4) CfiltSgtStTtfi^S^ti. »■/:£.'>. 
9fffiffiCiji>T^'yrig2 0 2 £*i.T®<^K3t¥ 

oi£(^r— mz%z\mtmmm&xhn . zd*. 

[0066] <X(Z^ Hi 3£fflnT*3)LS&4 1 Tx-nn 
SftSTVU-afJ XA c cOSS^lCOUTlft^-t S . Tild 

■t. «#T-?<D*WM!f-x"/;? (XT7/S106) 

«(Xf 77S107) 5rR9. CCTmSHJBOiiBS 
LT©'h€*^£ii&v^i±. SC. ft'WIliOfcl 
±A^A»* JJ f-x -/^ftS (Xf-v7S108) . 
T- 0 lUJ:T-*>fLlf T/U 3" 'J XA eti SfiHU Sr *ih^4 
ft^dT-fttlii'IS2Xf--7 7-^?!lfI^ittt J % 

[ o o 6 7 3 dwi, KMita.fimmmmzm^hz < 

t A'UT5S2 0 2*'3t<'t.5tC^o-C'e^g£{(:7i i ' 
WB*raS:«J$L. ^W^/^fX^t'^ffCii.^l'I 

U XA c C«k 9 BfffilS *SriS^ai L^>ilC«W 
77P3' 'J XA c g#$rff±n. . 
[0068] ftKSS 2Xf "/ 7'<7)«lIItCji* . r m% T 
-^&S/Nffl*f£e*j <^Wta>'fi ; ;bil.£ (X-r-/T 
S20 8) . ^;-Cffi&-r-^*<ft'hffil0B)r5gfg*^f 

mmmtLxmitzms. &'mfrc,mfctemz&t& 
* T-oBtfa^ 2 ^mia^jS^- t fa £ 7 s - ^ * s o x 

hht^mX'Z&tztoX-bh. ZLX. Xf v7S20 
9T«/J^*»A«liiWIB)iaJL.. SSS$fSI&*IB]B#^ 

[0069] m3XT-/7XU. Xf-/7S2 0 8CO 
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m ¥-9 tf&'bm^^mmffiti^ & l^ . « ^ 

IIjW, 0 kzftifrh £ TO 1 7 2 <W.J]A ! *i36 L/c - k £ 
kr^iT^. /CAiL. &'h<Ittj*0£{LA>'g^*:ft. 

rn.m5.mzi. ofa^f-? a* ovists k-fs^ft&s* 

■t X7--/rS2 0 8izhifm^mi\/2 
t lfc*m£. Z-r 7/S 3 0 1 T<?)Br5£fg3y±0 . 9 If 

C00 70 1 m^-fftOVliLti^gftZ^z.;? L 
(7sf 7 7S30 2) . :;t. SB l tf>«6fi$BT* L 

fcT/Wrf <J XZ. a T"1*iilT^# fSljS^^v ^*^>«0 

^n'yx'^c^trS'+ihL. fi^t-^iitt'. 35 4 X 

[00 7 1] Cixli. W. 1 OHJ&gSTS L£&*f:£* 
A^L^Ck ZmZf&l-ztbX'h*) . HSi'T-^A* 
0 jgff b f-MZti & .£T . if * x - ? ±^ -t * 
l«£ -F- 9 <r>%itmt>b^ <tct>inzfflmi l z$t 
i\L\-1E<7Mt%htz<h. Xf -/7S 3 0 2<7)^<tf'?ISi| 
T'£5>. 3fc. XT-/7S3 0 1 T'iS*i1.2> ± o CpJijg 

£*y> *> mzgk'bm^co® $ &-$»bx ^& ^^iro 

iEtRW&SE'fc^fi ^ J: d^LM^A^AH^i-^WT 
AO. mi,z®m*mt%cDX-liKc<^M2timiSli: 
i't>tt:m%ftmz 0 . 9fg&k"CtS5^-|> k X v\ 
C 9 LT*rt4»il^i«#T-^*«0 k^$JSixf>B#.£ 

t. ffi^T-^coffi^iEoiS^^if, SBifo^tfejg^r 

^L£(25 (b) ^77WJ; -3 T;U=f'J 

[00 7 2] ^4XT"yrtii. ♦a^7 ; -^*>0j£^ 
Br^SHBJ: O'h? <&2>&f*£iWLTffi5S38^*:L 
!t6«fe*»^k-f5. Ztili. $£x-?A { j3Mg|3!lilJl 
TTA&A'SA'^f-x L (Xf-/rS40 1) . .1 
C Tcr>nmx\ 0 iS^OBrJEISIffli: 0'l^<^->tiZb 

frbRtttt*&m-t&<7>zmiiiizmsmMt txm 
ttj-r&av mmitc; 4 xtcnzx&immiik&fzih 

{C. Xf "/7S4 0 2Wf '/7S4 0 1 OflR^ttA* 
F^tllStoll/cL/S^A^Iffii^S^I.. CZT'. Br 
StfiSffili, »l<OJ6»R«3K«CBf5i»ft**tTKffl 

^nmLityy 7 k K«3£S#»9>o < 0 k TBfc 
L (tt L £ o ft . ;J> $ t ^*&{±T» L«<tT n * J: 
■5f;:IU&t>fl«0^fcLA>&t*7yC\ 3E*K#***> 



[ 0 0 7 3 1 (3£4<0*)>&3S«S} _Li£Lrc* 1 O^SSB 
SA^SSS^e^ffiTti. .-f?'J ■•> is r 2 coffiSJ A<i?,K 
%0>MBt*l%^Zbft?kfrb%'>Xi.Vz. LA>1. C 
M P kO¥£fr "7 x ' NBfJgSSBTtt - -t* '.J -y i- r 2 ft 

m&^t£tz\,tmmcr>ntmm^Ltz^ . *>j -,•>*■ 2 
<vm§mwftmi{±LSizftft$,i%-£fth?> . «Tc$t 
^4 coi?*6^.'ffi(i- -y ftm%&z mw^&%>-£ 
^mm^m^-nmxhh . 

[0074] tf'J 7y-r2 ^Mi&ir <t 0 MS $ 

<r>msm±iz. ^y-timimfx. $m&ifm-ti 

fS^-A 5 0 t L < ii 0 ififSom^ffi i 0 < ^- o tz 1 b 
Ztiliillxm%%iZmHfzi:ft&-tZ>. T-9fthft. 

' ^mmm $• m^t s *«c j: -> -c a* oti< 
ttsat'hs < ^^^^ i 9 ti&zftcr>mjkcr>Mmz&m 
ft<mx'$> t'*>t> <r>®-& i, $ ^ k mmt & fk 
m\ -tyvzm^xmz-t-zft. T-fnm^mz 

■tlft<F>T&^l.ft%^tztbz\ZXM, ^y^im^^tzm 

[0075] %,4<nmmmi.&. w, 1 t^w,3<r>wm 

LT fi^ii *ix<7>5SJt Jfc>B k IS) t h fz ih . ZZ X 

mzM.&&4 \3tmtixwn-th. miA^^s. 

atJSP. I«^3tajgl54 1 3col¥ffl7n-Sr^t, -t^L. 
— fifJkLT. ;itlit>t7?f^ 7"cob#, ^?i;-y^ 
Y2A J i«l^Sria : aFLTo|>^<Bk-ri., if, ^f7 
7S 14 HZX^Wfl.^A I 1(4. •fc>t7?f< 
7A>gj!)>?rfi7?t5.. T?f <7^li. SCP>t5& 
13Sc(CjiL^A>SA»$rflBiL (^f^7Sl44). 1 

^mtm-tb (Afv7S146). W-r 
-^A 5 fi^(iSrJS^^l-^T'J)fi(i. a<0ffi£fg|rt-f6 
A». ffi5S(c^^v^*i»Wl,^k'Lrii?K0 5 F^T : - 
^kiOESi|S-ffo„ 

[0076] Xf-/7S 1 4 li:«l»T. t^W? 
-r-( rT-^^k^Ji. Xt^'/TS 142^ r-fyT'J^ 

T'^Ji^ x^n 1 HI1£T'£7)^3tS k LT ^ 
mz b ftX'Z ^<gT*(tftl£3r^\ 

[0077] ^SBtcogk «isi^>^? k i mmz&fth 
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RJSLttfc <• >T^*f5tf *• A •?* < $l5gf# & *\ > *f 
- > coffig* 5 ^ v t »M&X 1 SfiWW^ 

x 'MlgftUZ+frttlZ tVX*i\i£ . i <0fi< X b 

[0078] it. B$^#(ir4!LT(±. laicfttat 

T. 1 H«c**TL^I»fj?. ( 14 3) T. 

a»(S*mKSt:4 1 At'»7S 14 5^ 

ltgftTOdSrjraiL. tot-^> l-c^msj 

£3Sii3U 4 1 2> LTiS^mtiJSS4 1 3lz 

ZZX\ X7-"'rsi4 4lz5kti%M®& 

xmi±Rmt^s.ttc±.x\ ty^r?f^fi 

Uri -pic. ^x^±UiffiiS<7)^4^^-v* s M^' 
ti *; . £31#fifi^- 1 1 6 f;t± t&i*g^ 2 0 4 <7)ffi® 
Cm-LXmctttzifi, R^TtSft^l 1 6(i. JH»J 

[0079] yet. JTftgfU 1 3-C-li. 
tilO^T-^Sr^f-L (7T7/S147) . #-3 
f-7 : -^i:TOliatb^4 1 lT'te^L^B^*^^ 

SrsraL. (i.#<^TOffl$:3?;*f-i. (xt^rs i 4 
8) . P/f3tStiS*t^^co(i^i<7)HM^®r 

At i 0 ¥^t- ?4 12it. y 4 Xfcfttmhfz*bX- 

3S4CiS->7^2*i7)fafc ;! Ffe}lljr.gS4 i n:«^tfft 

[ 0 0 8 0 ] 384 tf05Ufi^®T'^L^^t J: 0 . --J?'J 
•/ -> 2 rcOffiSM* 1 0<£co*^t L < liftf*<or < 

4 b# fa i itR L T * y is a* 2 Offli&x t- H 

^.i>. art. -y^-v2*>'S!i^msrffls-r-s^ra* s i 
ensc isrsj t jte tx zmx-z % ^ < 4, # v > 

1 (?) 1 IslteT-^KttfflfeitflllhiifSAflt-t 



fttfmtifz<0. tt£4>tzft;t'£XMfc& : £fi.WZiim 
iSizt,itiili!,*:<?>i><7)i> s X'£%:<%h, Z<r)Ztfrc>. ± 

C 0 0 8 1 ] IMUztb 1 <^ft$®a^SMtf>?ltefr; 
tz. UTlz^l-monnmZBXli'yx'^&XfaLz® 

®nmn$.s.&mmix , zwticowM&mzh^x 
minmmmm. m2<nmmm. &3<nmtmmzi 

^XMtyLfzMJg&ZISi&L. WlztfV ••/> -r 2^Sli 

r h z t X- . wz%:mmft*<r>tmtiumzr> », ^ 
[0082] ^R^rawaartfe^-csfje*?*?:***^ 

4 ; h tfh . i9f)gA 9 1 X Z &£MlhfiWM&&mzm 

^nm*h?-9i±mknw))%^?-9cr>mmfflx- 
mm lx v ^ b tea ^-f . to^- ? <s t*?« jg-t i> 
; t s-^dif &%,&izmtitf<k txLto. jyTt=^-r 

(fc&Lx Kit? bt\ w&Lx^htztb^m^&.mzti 

I. ) t i !> Si 5r«;iT'. 5Fl&J*£.?)«!ffi&ft 
[0 08 3] (355c0Hte^ffi) 01 5<±*^t*J(i 
2r^-rHT'J)S. Htfc^T. *¥ffil*It-IIHcf &»>x 

-)xa 1 ^-s^ntsgstMBA t Lxwi2<r>mmm 

X'^ltz9il<om^tft2<?>m%3kZ¥SS.LX . Ztl 
?ticom%.&i<zti v iiicr/p xa a t r/i^ y 
xa c stm^iis^ Ltz^jmaarfo . mz& 1 coaas 
& t as 2 tf>M5Sfo&' & at 2 <7)^^»sr^ l r ^ ^ y 
xa bti-s tff 2 . « *'t>s 9 izm 
itaac fc LTT^a - y xa a t r^rf y xa c eM?'] 

a A t B?Jt(4BC <7)fSJ tMt<4B B t y XA a fc 
T /Ud- y XA c Lfc** £fr o IS 3 <7)ii 

^SriEB^I.. 
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fsx^-rx ->ic£Jaf£2 o i T'<oacffP#ia< 

SSriMffiL. aS3^iPM*t^4«il5£^<7jjSft(i. m 

1 «i9l/E^4/;(i^2co-I!l5E*k[5ltjS^i: I. jg^SS 

SRStCiSA. Bii. £K*>J -/i-v^Sifjtcj; OS!) 

x nffljmAWgstiz Lot txm4 comtmm&wi 
mzmm-tz. twtKnwm&iztn-t&mfiLiz-o^x 
a . m&n&mnwm?ffi9iBf*X'f> h tz#>z z x-im 

34 l i <im&iK5®co®AShittf<>imxih& . 

[00 8 53 HI 6 iz. &5n%tmBlZtiV&!&£m 

tkLX £ fc<DT\ 'J XX. d fcrWio £ SfcfrfcWolS 

m^'m-tb. raSftiEACDfflg&A&ffifSSi: LTfc 
LT. IPUOSJIS^CfcOT. ¥^t-*-^4 1 2ii. M 
&3£!i}gK4 1 3fcT/U=fLJXXd£5g?r*-&7jSJl&4 1 
8lz$.mzAJ)Ztl. m2cr>mfe%lzti^X . ¥^)-r- 
?42 2t±. I^S^SM 2 3kT;l :J 'JXAd$:g? 
ff-t£?TS3rgt!4 2StcM?i|tcA^S^. SSjtttiSB^gf 

?4 3 2(1 $#SaJS4 3 Sfcr/Prf'JXAdfcHfr 
-*-&?*3J3B4 3 8C3£^]CA^5^. rasttiiECWWe 
&.68idJ£Si: LX9i4<r>m^iza^X . 
4 4 2!i. ffl§KiigI54 4 3 i T/HT' 'J XX d S-^gfrf 

h-Mww.4 4 8i l z&m-A-nzn. &m%%4 is. 4 

2 8. 4 3 8. 4 4 8T-TA ^ l JXXd<7y£?iM35-fi : 
[0086] mzm 1 7 Srffl^-CSSSt^SAf *&Jfc:Bf 

s»£ «r*ai l . c w^rsswtiaic common 

oate^fclS3^a^i:(5]t:ift«T'!31-®. !§I-BBJt 
ftSO^m* s ISS$iiT^^. if. T/WJXAd 
H^OS 1 Xf vTKfcUT . T/Uf'J XAc {1JB4X 

09) . ;rT1M^$l^tCT3f53^J^Sn:-^L 

!tr/t- d y xx co*4xf ••/ rizwmth £ v¥r? 

1SlW«l£&Cfc(t&¥«3T-?4 1 2tm4C0M 
^(Cfc(tSTfej7-'-^4 4 2SrJt»-T6lfetC. *1<7> 

1 2<r>mii. fft&mjmzi, 

SqtLTfcO. ¥*dt-*4 4 2**iS-^-C9f««7fr^ 



XX c <7)?S4 X-r v TCJiJii-rS^frJO-Oii TO-r- 

[0087] Mcr>mt&&Xmm&.<5.S:®li}^Z, 
itHo (Xf'/rS 110), -ftii, TJln'i.JXA 
d*^.St<iaAt'^ffi*§.^.tii{t5 5 F-^-T : '-^4 1 2 
rfffl-r-S^ftT", Xf-/7S1 1 l^ r ^*L^.H3Jt 

tcomsmmtix fztzL. m2?>-mfc& 
te&mmtc &ztizxh mmzimz s ^ s 

mmt LXli%t>Kc^. tfz. »UT'/r»li. 

Xf-/7S 1 1 0-Xf -/TS 1 1 1 — Xt-vXS 1 0 
9er>W¥X'i>tH-y)X:Z®e>tihfz-tb, Htf53Eit:i 

[0088] KtSXf'yrtSA. Xf-'7S210 
*?*(cii(t-6¥fe)-f-^4 12t. 83Jt(3SCicfe(t-& 

wf-^4 4 2*itK«* { . mjmmz£-<)$.<m 

tmz%& titm^s^tzih. Wf-^442t@l 
■tS. ;-T'. Br^lfflliti. aSSie.m^k'5:#*LT:0 
SBBST'^ L^«*Kfev^T . BS3+eSAT-m 1 <7)IK 

mt m 2 comfcMz x & rud- o xx b tmtmm&& 

^ftaJT^ tL<{±ie4coa!l^SkiS^S : 5r 
-& C«%i2«I^) jRl^tcisv^r^rf'JX 
X. a ttajT'S h %i?X- b . 8=9t(5g 
B. cn£oCfflfe3k&-r>LfrWz%^MJ£.&X'i>m 
mfc&filliitf'iTl&Zkfr^. jL^ffit&gUZti^X 

[00893 ^6 <^^SS}B®T-(i . IS 5 co^^SC^ 
J: o atR^SSIf fiE X'W «**£<Z>l*aj 5- fif ? *S 

coffin j^ffilji o ?t ^ x ' sects or PI t tz%: h Z t Sr^'iffl 
[0090] O i/N«B?!gB8«r^^AE«T-i8fe*?j* 

51 W> x ^^ t L < li^ ^ - ^^ffiS&^ffiUi o ^ ^ x ^ 

mmte&izti it s r - 9 frh m&commmf7!Z-& z 
to&zt . ; <mmmrm^mttmmz0i 
^t&ztizxn. mmmfim'&nm^mm^zw 
mrthzt^x'^h. mmwffs.^^9.m±. avs 

St^SHT-O^tF-^ . AV e Sr«r®Bf«L^|Bl-« 



frlZtiH^*??—? . AVn^ieW^f-^): 
-i'hc. WgMinLSA V r UlXT^X^tZ b 

AVr = (AVn-AVe) / (A 
[00 9 1 ] Z.<rmzi. Y )%^X'%bmz\ OOSrJIKt 

§12 0 2^W<^- i ;^^T<^fflitCJ:r). Wa-r— 

4 " b X\ ffl&i&ftl$L£t TilsCfiJ XAiftfT*£a><b$6 

iztft fcotttti: 7' 7 7 X 1/ T'l- ^UC* 

SLf i>«*&&^fc<iffl*C< v^-^t T^3" 
'JX^cOji^Jr^-r^rfcCJ: D. £-T;Wn"'J XJ*X' 
mf<t><7)*7-"/7b . Z?)X-Ty7T>V-7Zk'lZtHi 

X. %<nxn--j-rm*.i£<n< ^xmh^cot^^z 
ftMX't&iolzKZ,, 

[0O92] r/i- J>) xa d imt lx&F<r>-mz& 

ifhb, Wi'JXid^f ■y7^f»/7'S 1 0 
9iZ^"t r T/l- 3' 'J XA c <iSS4 XT' -v 7°{Ci l |5i L fcA' 
?.: iV^SBfr^JJUI+Cti. " ALG4:ALG_C X-f"y7*4 
***>+"<:S*L. Xr-vTSl 1 OCjjrf r te<0S?Ji 
{iSm-SfijaiL^^? j t^d§8^«!ig>ftcii:. " 
ALG4 : flLSOfcitJI*^ + ft fl* L . IB 2 Xf y TcO 

x-r-,rs2 l oi:st r ^-r-?-@«(I=£FJr$£L 

&V>fl? j ^564" t(±. "ALG4:aaaaSbbbb#-<?tf"i: L 
Taaaat" Wr-? - SgSH" t^tH SflSfflt bbbb 

jiff L 1 <, > £ tiWftfrh 0±.i <kX 

<r)fflrZ.3kti£VT>Vzfy XMZr>\\Xfro ZbX\ W£ 
j£fr*£ b Til a" <) X&<nfflrf«.&fr( 3 mm<riffif&.& 

tfmi&wmz-ftfrz, z t x-mte-u & <r> 

[0093] ( m 7 commmm ) #4 nrnmrnx-a . 

T-^^XMS?^S:fif*^^T-^*^glSi LX& 
'Site. L*>L SSgttiWafJttfttff^RWjfcl^SE 

nmmzjtnm&mmmztizmmmzmLx . m 
taw umwa. a j«!a,tv >t . sites b usaste 
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Vs-AVe ) ■•• { 3 ) 

*ffigc<or/i.-rr-y XA$?>jlJ*£Kf#-*-.s * { ( ;.f-« 

7S181) . £Xcr>T>l n 'JXAT-ejft^J 1 0 0 
T;UJ'U Xumzx^h -v V^l-rmWWj: 

=Srf. ^^r'ft&A*'. X-r-vTS 18 3(7) rasftdgc 

LT. il^ftcor;W3"UXA?iic;, XT--vrf*icom^ 

3 L . 121 9C (SI > tU/Ttl^jrvhU-'? 
[0095] ZZX. ^2<03BS*t'ft&BSW(4iSB. 

l t ir^t ^ t ^ ? o b xtix a # . m.mmMt 
m i coii)^^ bw,2 nma&ktfb %t>\ n t m *r ts^i- 

6. :H"C. WiWM'fcMzti^X. iki>'MA,X^ 
I COUTH J 'J XA C T-m 3 Xf "/ 7" 1 / 5 m&i)>lE7 

LX^&zbtfftfrh. zh.um&Jkmzx-T-vT'cnyz 
'hZiffilX&L 1 tiSnffik L <l±ftt±^ ufflS-ro 

[0096 ] HI 9(-^"t (SI ) tm^X. H 1 8ic 

Xfv7S 18 1?) r @B5lt{4a{Cfe(t-2.T^dUXA 

w.Acom'x.mztmhTivi >j xj+^&wzms-t 

m 2 cOSiS^ b % 3 coanSl^tciJ (71. r ;P ar x ^^A«ct> 
it^S-JX^-f I. . Xfy7S 1 8 3cn rttPJtfifflC J: 0 

-g\ B3^{4SB^(t-&Sg3^i|^fc^#t{4SA(;is 
tti.^ 1 ^iffl£^* s HgjH4ac J: r&A.X\^& Z btffr 
^fl<iit«7r:t : 5:^SW{ja:c(Cfc(tl>m4<Oiil 

if**j6t;xT y7 , o<ii;3i»cofi*^¥<i8RT-# sav r 
XAA>'J|'5:S^{;(i. 1 <7)WmmX'^ Lfz 
- * *< JJW & «*«r if T«W S: » & sTBEtt^* 
1,^, *tS!?(-i:LTt>«^=5:V\ Wl-*T>U3>) XM.X' 
htitt. &4coM%&b±>hZVatllxm4cr)M%Ma 
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[ 0 0 9 7 ] Xf -j r S 1 8 4 CO " ^^Tftkit^' 
ifi^ESteas-iMSiJj 7-f /7*S 1 8 3 

^fjl^^rr/u ^ u xac cok? 3 x-7 1 -v r 6 / i 5 wl 

£3t7LT.fc9. fOUiil/l 5 LA'&n::2:A s #*» 

z^co^m^ma. iMo3fl£^ii#-k*'i\tt 

R LT SS4 waj££Ot^aS5E&£J£tftf J: v n 
[0098] Xt- -v 7* SI 85C0 '-e^.^StfiilCfett 
S^-r-^S-SX^SJlj CiJUT. Xf'i7S 1 84 
iTTl**T3=fc!!3*H£KC (»4 0H®S) i9j^ 
TV ^T ft t jg^'jfi v fciif t 2, ¥%r- ? 5- 

■6 mm^n'f- 9 x-Jb zz ?i±m l v mmz . 

4. 4. 4. 6, 4. 7, 4. 9. 5. ••• ti->tzb& 
Xt-/ 7-S 1 86<7> r e33ff<iffi(i^(f|,i-ff 

EBgtfigC (3fS4<7)$l£&> £0^ft*^ia^v®^ 
tft^tcl.-3^l. W^T-^T. 3?t;HI£ililB)T£ T v > 

■y7-S 1 8 3T*$*T-^tt^^-&Wi»Cl ®I6 
^SHCiS o T f 5»t-^ C * & £ TJk 0 . * Wfi 

Ti J . 354 coUSS tfctt 5 Hir^fe) r- ? #5*t$&T 
— 9X\ Sfcl®te^jfi£c7)T-:?7!M. 8><K5g-f 

I0099]iW:. Xf77'S 1 8 7c0 r M3#f{igc7) 

w-^-?£M^xm$iKmiz%:\>T-?£tim? 

h j ffiSCliiir vt . XT77S185 T'tk L/S i o 
*ffi»C CfB4<9)ffl;g^) Kfc^T*j3&T-'-:?T*.&2 

$05£^ ) <7) 3 (111615 1 4 SKUuWt - ? fc: j£v ><i#* 

o. mmzmm^^zm-yxmrni- hzkx-3®^. 
m<r>f-9x-bh4. itfmimstih. mnom. im 
T£6»j££w&*yc*>#. -5-^ia«eHi*iTft^t 

^rJSLTtivV Xf'77S188« r IMf-^ 

mffitsi. *-c-wga^ra«oi t rat i stereo 
mnh : r—?tfibz>t2#>. m&^S[kixn2^mf<r>m 

[01Q0]Xf7 7'S189« f flfiB3St<4S^¥%r 
3S : ?£lii:il?»r-^Sr1«ia-ri>j «iat*5V^ 

t. ^owo*^. gsjtaacdfc^T. «tL^i«c 



t-?UL ^fclBijSS&T-^rfcS. -r w T . 1t#jt 
- ? Cjfii. ^WtMrifr -otzmi <r>m*&<r> 3 Bfefi > 2 
®IBmi«T-^2-ifllTML/-i LT. 1 EJfe/riOS; 
ftt±. 4. 6-4. 7=-0. XX'fo&Zkfrh. 
(imCAZti^XA . 8C0iX^iM(i. 4. 8-0. lit 
T. 4. 7*r«raffii:LTfS**ri.. 3? 1 c^if je 

^2®teBiii: HUtefrTlsI^^aSrSv", 4.4- 
4. 6=-0. 2Tfc2.Ci:*^- ftfacimtcj: 9S 
Vjf^4. 7*'^?|^SL$-fi : VK 4. 7-0. 2 = 4. 5 
fcLTl«raS:ff9. ZcoiolzlX®!g'Mmm<r>)&^ 

mm&wi^-fnmuz&^xtmmi^&z 

t lz£ 9 . #tt^E«5T'<OlflS15r^3 J: 9 i . *?»t- 

[oion (S8^n«g^s) m8commmxM. m 

wnw) x/^t'tmm ix i &~>tc®-£izimtti t 

siffir-* s . anvils? 3 wnjte^.'st;^ l fzmm& m 
im—o&mt-ti. t-r. trnwiizemmmm.* 

tiX^tpi^x^l £mm-t&b%MftM}±£W,l&2 0 
l 0 2 £ffl®-t£*63-£it^T#?&l;«>o 

< 9t±#*)-i.v^iT^§. 02 0(^^2 0 3^0 

Jto^ftHi 9^S^iil.coT— ffiltcii 

v k'^ <b<a*&£T hvp-o<*)k 'S.itth Z t izfrh 

[01023 ^0^5 7^<j> . mmumiziiittiimtt 
■%m%.ittf%±tizbb. mtmuimiz^>-.< 
9 bi&T-thZktfhfri,. mmzaummtimcoit 
tmJzZZHWZMZ. ->i'4iOT -vv -v2#S!l|& 

i. hi&WtnTWc k'izXh h<r>X'fo%>, 

[01033^3 i^mnmmx-^ ttz nv n >j xi* c tz 
x . mtum i x=r v m "mfemmikBi'bmbWiii!, 

Six* 5 **). 1 3tfc^T. 

TO^tS-gw LT L*V\ ; 3 v w^^tSrr^rr 9 

wBfjaRtawit:** <-ri bmgMihvmtifz o . <^ 

&X't*j:\^Zktffoh , ZZX\ /c^'J^Ltc 
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[0104] i-f . K*bfcl* 5 »<l>->< ntZillT^lfr 

ittmw-t h fzfrm&®smz& i tz® . muz® 
ti h 9 iz *t i x . l tzm t Jt« i r flff ssspj 
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